Generation of phosphorylated histone H2AX by benzene metabolites.
Benzene is a well known environmental carcinogen which causes myeloid leukemia. DNA damage induced by benzene metabolites such as hydroquinone (HQ) and p-benzoquinone (BQ) is one reason for the leukemogenesis. In this study, we showed that treatment with HQ and BQ quickly and clearly generated phosphorylated histone H2AX (gamma-H2AX) which has been recently considered an index of the production of double strand breaks (DSBs). HQ and BQ produced discrete foci of gamma-H2AX within the nucleus of HL-60 cells in a dose-dependent manner. gamma-H2AX appeared after the treatment with HQ and BQ for 2h, and increased time-dependently up to 4-8h. HQ and BQ increased intracellular oxidation, and an antioxidant, N-acetylcysteine, clearly inhibited the phosphorylation, suggesting that reactive oxygen species produced from HQ and BQ contributed to the generation. gamma-H2AX was sensitively detected after treatment with low concentrations of HQ and BQ, compared with the direct detection of DSBs by biased sinusoidal field gel electrophoresis and with the assessment of cytotoxicity based on cell survival. DSBs are the most serious form of DNA damage and are associated with genomic instability leading to myeloid leukemia. gamma-H2AX may be a useful tool for judging the genotoxicity of benzene metabolites sensitively.